Prevention of anthracycline cardiotoxicity by iron chelation.
The use of anthracycline antineoplastic drugs is limited by a cumulative, dose-dependent toxicity to the heart. Of the cellular organelles proposed as possible primary sites of anthracycline toxicity, the mitochondrial membrane appears to be most likely target. Cardiolipin, a major phospholipid component of the inner mitochondrial membrane is rich in polyunsaturated fatty acids and is particularly susceptible to peroxidative injury by harmful radicals produced by redox cycling of anthracyclines. This, in turn, leads to the inactivation of key enzymes in the mitochondrial respiratory chain. Since the formation of free radicals is catalyzed by iron through the Haber-Weiss reaction, it was hypothesized that iron depletion by deferoxamine (DFO) may limit anthracycline cardiotoxicity. Recent studies indicate that iron-loading aggravates doxorubicin cardiotoxicity by enhancing mitochondrial damage, and this can be prevented by prior DFO treatment. Although these observations are intriguing, further studies are required to show that the cardioprotective effects of DFO do not interfere with the therapeutic, antitumoral action of anthracyclines.